Up-regulation of heme biosynthesis during differentiation of Neuro2a cells.
Heme is an iron-containing tetrapyrrole molecule that functions as a prosthetic group for proteins such as mitochondrial respiratory enzymes. Several studies have suggested that heme has essential functions in the construction and maintenance of the nervous system. In this study, the contents of three biologically important forms of heme (types a, b, and c) and the expression of heme biosynthetic enzymes were examined in differentiating Neuro2a cells. During neuronal differentiation, there were increases in the cellular heme levels and increases in the mRNA levels for the rate-limiting enzymes of heme biosynthesis, such as aminolevulinic acid synthase (ALAS; EC 2.3.1.37) and coproporphyrinogen oxidase (EC 1.3.3.3). With respect to heme contents, heme b increased in the late phase of differentiation, but no apparent increase in heme a or b was observed in the early phase. In contrast, heme c (cytochrome c) markedly increased during the early phase of differentiation. This change preceded the increase in heme b and the up-regulation of the mRNA levels for heme biosynthetic enzymes. This study suggests the up-regulation of heme biosynthesis and differential regulation of the heme a, b, and c levels during neuronal differentiation.